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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claims 1 , 3-7, 1 0 and 1 6 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Voegeli [US 5561896] and evidenced by Pelecky. 

Regarding claim 1, Voegeli teaches a method of fabricating a magnetoresistive 
transducer having a sensor which includes a magnetic layer by fabricating the 
transducer on a wafer [abstract] and heating the magnetic layer with an electric current, 
the electric current comprising a current pulse having a duration that is short enough to 
spatially confine heating to confine heating to the biasing segment (current pulse having 
a duration such that heat resulting from the current pulse is substantially localized within 
the magnetic layer structure) [col 3, In 50-60]. 

As for selecting a physical process from a plurality of physical processes having 
corresponding activation energies in the magnetic layer structure based on the current 
pulse, Voegeli teaches heating the biasing region until a certain time period above a 
critical conversion temperature [col 5, In 30-35], and it is further evidenced by Pelecky 
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that changes in magnetization of a material occur through activation over an energy 
barrier, wherein each physical mechanism responsible for an energy barrier has an 
associated length scale [pg 1771]; therefore, one of ordinary skill in the art would have 
selected a particular duration and amplitude to overcome the activation energy required 
to achieve the selected magnetic property that is to be modified from a range of 
magnetic properties with associated activation energies. Voegeli further teaches 
interdiffusion may be performed with different layers and materials [col 5, In 63-67; col 
6, In 60-63], where interdiffusion with one set of materials would be different from 
another interdiffusion with a different set of materials. Hence, the prior art does teaches 
selecting a physical process from a plurality of different physical processes by 
suggesting different materials can be used for interdiffusion. 

Regarding claim 3, the prior art teaches selecting a physical process 
(interdiffusion) with a magnetic layer [Voegeli, abstract]. 

Regarding claim 4, the prior art teaches the time period is short enough such to 
reduce the lateral spreading of heat [Voegeli, col 7, In 4-6]. Although the prior art does 
not explicitly teach increasing the amplitude and decreasing the pulse duration of the 
current pulse; the prior art does in fact teaches the material conversion depends upon 
the pulse length, amplitude and duty-cycle [Voegeli, col 9, In 40-45]. It would have been 
obvious to one of ordinary skill in the art to optimize such variables as workable 
parameters that would affect the modification of the magnetic process. 

Regarding claim 6, the prior art teaches the device comprises a magnetoresistive 
device [Voegeli, abstract]. 
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Regarding claim 7, the prior art teaches the device is a sensing device [Voegeli, 
abstract]. 

Regarding claim 10, the prior art teaches the duration of the current pulse may 
be shorter than 100 ms [Voegeli, col 7, In 5-10]. 

Regarding claim 16, one of ordinary skill in the art would recognize that a location 
far away from the heated magnetic layer structure (such as outside the processing 
chamber) can be considered as an environment outside of the magnetic layer structure 
that would have a temperature that is substantially the same before and after the 
current pulse, since a location outside the processing chamber would not receive 
substantial heat. 

Regarding claim 5 which presently depends upon claim 16, the prior art teaches 
the electric current may comprise a sequence of current pulses [Voegeli, col 7, In 20- 
21], wherein as stated above, no substantial heat may be transfer from the magnetic 
layer structure to the environment. 

3. Claims 1 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Voegeli [US 5561896] in view of Shappir [US 20030156456] and evidenced by Pelecky. 

Alternatively, Shappir provides further evidence that a plurality of different 
physical processes (i.e. something other than interdiffusion) can be affected by 
application of a pulsed current. 

Teaching of Voegeli and Pelecky is aforementioned. 

Regarding claim 1 , Shappir teaches a method for applying operating pulses to 
memory cells [abstract] which singly changes at least one of an electrical, physical and 
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mechanical property of the cell [0020] (wherein the operating pulse is measured in 
voltage; i.e. pulse is electric) [0028]. Shappir further teaches change in the direction of 
the magnetization of vectors or change in resistance are both considered as examples 
of electrical, physical and/or mechanical properties [0030]. 

It would have been obvious to one of ordinary skill in the art to select a physical 
process from a plurality of physical processes and further modify the magnetic layer 
structure with a current based upon the selected physical process as suggested by 
Shappir. One would have been motivated to do so in order to reduce energy use and 
increase throughput [Shappir, 0013-0014]. 

Regarding claim 18, the prior art teaches the plurality of physical processes 
comprises changing resistance of at least one layer in the magnetic layer structure and 
changing magnetization direction of at least one layer in the magnetic layer structure 
[Shappir, 0030]. 

4. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Voegeli 
and evidenced by Pelecky and further in view of Mattheis [US 20010020847]; or over 
Voegeli in view of Shappir and evidenced by Pelecky and further in view of Mattheis. 

Teaching of the prior art is aforementioned, but appears to be silent in teaching 
the temperature of an environment comprising a substrate on which magnetic layer 
structure is formed is the same before and after the current pulse. Mattheis remedies 
this. 

Regarding claim 17, Mattheis teaches setting a magnetization of the magnetic 
layer structure (spin valve) [0003] on a substrate [0032] wherein only the 
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magnetoresistive sensor element (magnetic layer structure) is heated [0018] and 
heating may be performed via pulsed currents [0032]. 

It would have been obvious to one of ordinary skill in the art to localize the 
heating to only the magnetic layer structure without affecting elements outside the 
substructure such as the substrate and other elements on the substrate as suggested 
by Mattheis. One would have been motivated to do so to selectively modify each sensor 
to a desired magnetization in a simple fashion [Mattheis, 0005]. 
5. Claims 8, 1 1 and 1 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Voegeli evidenced by Pelecky and further in view of Gill [US 61 18622]; or over 
Voegeli in view of Shappir and evidenced by Pelecky and further in view of Gill. 

Teaching of the prior art is aforementioned, but appears to be silent in applying a 
magnetic field in a desired direction to a bias layer of the magnetic layer structure, 
wherein the current pulse heats the magnetic layer until a temperature of the bias layer 
increases above a corresponding blocking temperature; and switching off the magnetic 
field after the temperature of the at least one bias layer decreases to below Neel or 
Curie temperature of the bias layer. Gill remedies this. 

Regarding claim 8 and 19, Gill teaches a setting magnetic orientation of a 
magnetic read head with a spin valve (magnetic layer structure comprising at least one 
bias layer) wherein a magnetic field in a desired direction is applied to a bias layer (i.e. 
antiferromagnetic layer) during the current pulse [abstract], the current pulse heating the 
magnetic layer structure until a temperature of the bias layer increases above a 
corresponding blocking temperature and removing the magnetic field after the cooling 
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below the blocking temperature of the antiferromagnetic layer so as to retain the desired 
biasing (wherein bias layer is given it broadest and reasonable interpretation) [col 4, In 
1-35]. Although Gill does not explicitly teach lowering below Neel or Curie temperature 
of the bias layer, it would have been evident that the cooling step would include 
decreasing the temperature below Neel temperature, since the applicant teaches the 
blocking temperature is generally lower than the Neel temperature [pg 4, In 30-35]. 

Regarding claim 1 1 , the prior art teaches the device may be included in a 
magnetic system having a plurality of magnetoresistive devices [Voegeli, col 8, In 1-10]. 
6. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Voegeli 
in view of Gill and evidenced by Pelecky and further in view of Lenssen [US 6501678]; 
or over Voegeli in view of Shappir and Gill and evidenced by Pelecky, and further in 
view of Lenssen. 

Teaching of the prior art is aforementioned, but appears to be silent in teaching 
the magnetic system is arranged in a Wheatstone bridge configuration. Lenssen 
remedies this. 

Regarding claim 12, Lenssen teaches a method for manufacturing or repairing 
magnetic data system [title], wherein Lenssen teaches it is often required in a number of 
applications to distinguish sensor system and sensing system due to temperature 
variations. One approach would be to configure the giant magnetoresistive sensor 
(GMR) in a Wheatstone configuration [col 2, In 10-28]. 

It would have been obvious to one of ordinary skill in the art to configure the 
magnetic system into a Wheatstone bridge arrangement. One would have been 
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motivated to do so in order to reduce unwanted response to environmental factors that 
may be picked by the sensing system [Lenssen, col 2, In 19-23]. 
7. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Liu [US 
6204139] in view of Chaparala [US 20020168130] and Mattheis [US 20010020847]. 

Regarding claim 13, Liu teaches a method of manufacturing a magnetoresistive 
element by forming a magnetic layer structure [col 3, In 20-25] heating the magnetic 
layer structure by applying an electric current [col 3, In 35-36], the electric current 
comprising a current pulse having a duration that prevents substantial heat transfer from 
the magnetic layer to an environment outside the magnetic layer structure (where a 
position could be made that a large distance away from the heated magnetic layer that 
receives no substantial heat such as outside a processing chamber would also read as 
an environment of the magnetic layer structure) [col 5, In 10-11]; where current pulse is 
localized in the magnetic layer structure [col 3, In 35-40]; and wherein the current pulse 
is applied for offset compensation by irreversibly changing a resistance of at least one 
of the magnetoresistive element through local heating [abstract, col 5, In 20-23]. 
However, Liu appears to be silent in teaching the magnetoresistive element is arranged 
in a bridge configuration. Chaparala remedies this. 

Regarding claim 13, Chaparala teaches coupling an optical switch with a 
magnetic sensor via a bridge circuit, wherein the magnetic sensor may be a colossal 
magnetoresistance sensor [0040], wherein if a plurality of sensors are coupled to a 
bridge circuit, the output of a bridge circuit can be made sensitive to the changes in a 
variety of properties to be sensed [0044]. 
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It would have been obvious to one of ordinary skill in the art to couple a plurality 
of magnetic resistive devices into a bridge configuration as taught by Chaparala. One 
would have been motivated to do so to better sense changes of a desired property (i.e. 
angular orientation). 

However, Liu in view of Chaparala appears to be silent in teaching the heat 
resulting from the current pulse is substantially localized in the magnetic layer structure. 
Mattheis remedies this. 

Regarding claim 13, Mattheis teaches heating performed through the use of 
currents in a pulsed fashion via the sensor elements can achieve local heating with 
particular advantage in the case of a plurality of sensor elements provided on a 
common substrate [0032]. Hence, it would have been obvious to one of ordinary skill in 
the art to locally heat sensor elements via pulsed currents as suggested by Mattheis. 
One would have been motivated to do so in order to provide a simple setting of 
modifying the properties of the individual sensors in a system [Mattheis, 0005]. 
8. Claims 1, 3, and 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fox evidenced by Pelecky in view of Shappir. 

Regarding claim 1 , Fox teaches a method for forming a device with a magnetic 
layer structure by forming the magnetic layer structure [col 2, In 62-67], and heating the 
magnetic layer structure with an electric current, the electric current comprising a 
current pulse having a duration such that no substantial heat transfer from the magnetic 
layer structure to an environment (insulating layers) of the magnetic layer structure 
takes place [col 3, In 65-67; col 4, In 1-10], which the heat resulting from, the current 
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pulse is substantially localized within the magnetic layer structure. Fox further teaches 
selecting a particular duration and amplitude of the current pulse so as to reach a 
desirable heat temperature so as to orient the magnetic spins and modify the magnetic 
moment (physical process) of the magnetic layer structure [col 1 1 , In 20-40]. 

As for selecting a physical process from a plurality of physical processes having 
corresponding activation energies in the magnetic layer structure based on the current 
pulse, it is evidenced by Pelecky that changes in magnetization of a material occur 
through activation over an energy barrier, wherein each physical mechanism 
responsible for an energy barrier has an associated length scale [pg 1771]; therefore, 
one of ordinary skill in the art would have selected a particular duration and amplitude to 
overcome the activation energy required to achieve the selected magnetic property that 
is to be modified from a range of magnetic properties with associated activation 
energies. Furthermore, Fox teaches resistance is another property that can be changed 
by modifying magnetic moments of the layer structure [col 7, In 59-65]. This would 
suggest that changes in resistance can occur from applying at least one pulsed current 
to the magnetic layer structure. 

In addition, although Fox teaches selecting the current duration and amplitude 
based upon the desired property to be modified, it would have been obvious to one of 
ordinary skill in the art to either select the physical process for modifying the layer 
property based upon the current or select the current based upon the physical process 
for modifying the layer property since the prior art teaches both criteria are inter-related 
for achieving similar results. 
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However, Fox appears to be silent in teaching a plurality of different physical 
processes may be modified from applying a current pulse. Shappir remedies this. 

Regarding claim 1 , Shappir teaches a method for applying operating pulses to 
memory cells [abstract] which singly changes at least one of an electrical, physical and 
mechanical property of the cell [0020] (wherein the operating pulse is measured in 
voltage; i.e. pulse is electric) [0028]. Shappir further teaches change in the direction of 
the magnetization of vectors or change in resistance are both considered as examples 
of electrical, physical and/or mechanical properties [0030]. 

It would have been obvious to one of ordinary skill in the art to select a physical 
process from a plurality of physical processes and further modify the magnetic layer 
structure with a current based upon the selected physical process as suggested by 
Shappir. One would have been motivated to do so in order to reduce energy use and 
increase throughput [Shappir, 0013-0014]. 

Regarding claim 3, the prior art teaches selecting a physical process (orienting 
magnetic spin) in a magnetic layer (pinning layer) [Fox, col 11, In 35-45; col 10, In 35]. 

Regarding claim 6, the prior art teaches the device comprises a magnetoresistive 
device [Fox, abstract]. 

Regarding claim 7, the prior art teaches the device is a sensing device [Fox, col 
4, In 3]. 
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Response to Arguments 

9. Rejections under 35 USC 1 12, second paragraph are withdrawn due to 
applicant's amendments. 

1 0. Applicant's arguments with respect to claims 1 , 3-8, 1 0-1 3, 1 6-1 9 have been 
considered but are moot in view of the new ground(s) of rejection necessitated by 
amendments (i.e. resulting from the current pulse is substantially localized within). 

1 1 . Applicant's arguments filed 6/7/1 0 have been fully considered but they are not 
persuasive. 

Regarding applicant's argument of Voegeli, particularly "although interdiffusion 
may apparently be performed on different layers/materials, it is still the same process," 
the examiner refute that "different" is a relative term, which will be given its broadest and 
reasonable interpretation. In addition, the examiner argues that interdiffusion of A and B 
would in fact be physically different from interdiffusion of C and D, regardless if they are 
both interdiffusion. 

Regarding applicant's argument of Pelecky, particularly "only disclosing a 
process for changing magnetization of magnetic material," the examiner notes that 
Pelecky is relied upon as evidence 'that changes in magnetization of a material occur 
through activation over an energy barrier.' Arguments for Pelecky only teaching one 
physical process is moot. 

Regarding applicant's argument of Mattheis, it is noted by the examiner that the 
applicant is arguing the combination of Mattheis for claim 8; however, since the 
applicant has amended claim 8, such arguments are not moot. However, Mattheis is 
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now used for 'heating only the magnetic layer structure without affecting elements 
outside the substructure such as the substrate' in claims 13 and 17 which relies upon a 
different teaching than of claim 8. 

Applicant's argument of Lenssen for claim 13 is moot, since teachings of Liu in 
view of Chaparala and Mattheis are now relied upon for newly amended claim 13. 

Conclusion 

1. No claim is allowed. 

2. Claims 1 , 3-8, 10-13, 16-19 are rejected for the reasons aforementioned. 

3. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 



Application/Control Number: 10/559,915 Page 14 

Art Unit: 1715 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MANDY C. LOUIE whose telephone number is 
(571)270-5353. The examiner can normally be reached on Monday to Friday, 7:30AM - 
5:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571)272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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